The healthcare profession needs adequate medical residency training programs to increase its members' professional qualifications and to maintain patient safety. However, residency training is a difficult and stressful stage of development in a professional career.[@ref1] Residents are often subject to prolonged working hours, prolonged sleep deprivation, uncontrolled schedules, high job demands, and inadequate personal time.[@ref2] High job demands are combined with poor job resources, such as poor opportunities for professional development and low supervisor support. These factors may cause burnout, which is characterized by emotional exhaustion, depersonalization, and reduced personal accomplishment.[@ref3],[@ref4] Additionally, residency may impact the residents' quality of life[@ref5] and cause them to experience sleep disorders,[@ref6] family problems,[@ref7] and even psychiatric disorders.[@ref8] These stress symptoms may in turn negatively impact patient care and result in frequent medical errors[@ref9] and suboptimal care practices.[@ref10] Some countries have implemented mandatory work hour limitations to improve residents' quality of life with promising results, but this approach may diminish patient care and educational outcomes.[@ref11],[@ref12] We categorized the stressors that residents face into the following categories: institutional stressors, such as heavy workload, sleep deprivation, and poor learning environments; personal stressors, such as social problems, family problems, and financial difficulties; and professional stressors, such as career planning issues and information overload.[@ref13] Several studies from various parts of the world have already evaluated the presence of stress symptoms or their risk factors among medical residents in different programs.[@ref14]-[@ref18] However, we struggled to compare the findings from these studies, because they employed different tools to assess the presence of stress. The study populations also varied considerably. In recent years, universities, and other major healthcare providers have been implementing additional recognized residency programs and have been enrolling more residents in Saudi Arabia to fix the huge deficiency in the number of Saudi-National practicing physicians.[@ref19] Yet no data pertaining to the stress among residents in Saudi Arabia exists. This information is a critical step toward occupational stress management, so the objective of the present study is to examine perceived stress among residents in Saudi Arabia and its associated risk factors, including personal and work-related stressors.

Methods {#sec1-2}
=======

We recruited the study population from a pool of residents registered at the Saudi Commission for Health Specialties (SCHS). The SCHS is responsible for registering and professionally certifying all healthcare practitioners, supervising and assessing training programs, and evaluating and recognizing health institutions for the purposes of medical training and specialization. The SCHS currently recognizes 37 residency and fellowship training programs in multiple health specialties.

Population {#sec2-1}
----------

We conducted our study on medical residents trained in different residency programs in Saudi Arabia. All residents who enrolled in single-hospital or joint multiple-hospital programs in any of the 5 Saudi regions (Central, Eastern, Western, Northern, and Southern regions) were eligible to be included in the study, but we excluded interns and fellows.

Study design {#sec2-2}
------------

This study was cross-sectional, and it was carried out between May and October 2012. The study obtained all the necessary ethical approvals from the institutional review board of the Faculty of Medicine at King Saud University, Riyadh, Saudi Arabia.

Recruitment {#sec2-3}
-----------

We obtained a list of all residents registered at SCHS, which was up-to-date at the beginning of the study. We sent 3 successive e-mails to the members on this list explaining our study objectives. Each e-mail included the study questionnaires in the body of the message, and an informed consent form as an attachment. Out of the 4000 members on the list, 1035 returned the e-mail with the forms completed, representing a 25.9% response rate. Subsequently, 57 participants were excluded because they identified themselves as fellows, and another 40 participants were excluded because they did not complete the answers to the perceived stress scale (PSS).

Data collection tool {#sec2-4}
--------------------

We developed a self-administrated questionnaire specifically for the present study, and it included socio-demographic characteristics (such as age, gender, nationality, marital status, and income), clinical history (major medical illnesses and psychiatric disorders), residency characteristics (specialty and year), workload (such as number of patients served, serving on calls, covering weekend, and sleep duration and quality), recently faced stressors (work-related and non-work related), harmful ideations (wishes to die or thoughts of self-harm), job satisfaction (including program and colleagues), awareness of burnout phenomena, and education or training in stress management. The face and content validity of the study questionnaire were evaluated by experts in psychiatry, ethics, and epidemiology before piloting with a small number of participants (n=20). The wording and the suggested answers for some of the questions have been modified based on the feedback from the pilot sample. In addition, we assessed the participants' likelihood of stress with the PSS, which is a 10-question tool for measuring a person's perception of stress over the past month.[@ref20],[@ref21] The respondents answered each PSS question on a Likert-type scale (never, almost never, sometimes, fairly often, or very often). We scored the answers to questions 1, 2, 3, 6, 9, and 10 such that "never" corresponds to zero and "very often" corresponds to 4. We scored the answers to questions 4, 5, 7, and 8 with "never" as 4 and "very often" as zero. The PSS score is calculated by summing up the scores of all the individual questions, and higher scores indicate higher levels of stress. The PSS had good internal consistency among its items, as indicated by an overall Cronbach's Alpha value of 0.743.

Statistical analysis {#sec2-5}
--------------------

We presented the data in the form of frequencies and percentages for the categorical data and as the mean and standard deviation (SD) for continuous data. As of yet, there is a lack of studies proposing a standard cut-off score to diagnose or to grade stress,[@ref21] so we categorized the PSS scores into 3 tertiles. The lower tertile includes scores that are less than 20, the middle tertile ranges from 20 to 24, and the upper tertile includes scores that are higher than 24.

To examine the determinants of stress, we examined the differences between the 3 tertiles with regard to socio-demographic characteristics, clinical history, residency characteristics, workload and stressors, harmful ideations, job satisfaction, and stress management. A chi-square test or Fisher's exact test was used (as appropriate) for the categorical data. We also used one-way analysis of variance or the Kruskal-Wallis test (as appropriate) to assess the continuous data. Factors that were significantly associated with perceived stress in univariate analysis were entered into multivariate logistic regression analysis to detect independent associations, using backward elimination. The outcome was highest tertile of PSS scores compared with other tertiles. All *P*-values were 2-tailed, and a *P*-values of \<0.05 was considered significant. Statistical analysis was performed by the IBM SPSS Statistics for Windows version 20.0 (IBMCorp, Armonk, NY, USA).

Results {#sec1-3}
=======

[**Table 1**](#T1){ref-type="table"} shows the socio-demographic characteristics of the study participants. The residents had an average age of 28.4±3.0 years, and approximately 55.4% were males, 87.9% were of Saudi nationality, and 58% were married. Mostly had an income that fell within SAR15,000 to SAR19,999. Forty-six percent of all respondents were satisfied with their income, and 36% were dissatisfied. Of the 5 regions of Saudi Arabia, most of the respondents were working in the Western and Central regions. Of all the socio-demographic characteristics, only female gender (*p*\<0.001) and Saudi nationality (*p*=0.007) had significant associations with the upper tertile of the PSS score.

###### 

Socio-demographic characteristics of medical residents in Saudi Arabia (N=938).

![](SaudiMedJ-36-605-g001)

Nine percent of the residents had one or more major medical illnesses, such as diabetes, hypertension, or hyperlipidemia (data not shown). Fifteen percent had a family history of psychiatric disorders, and 16% had a personal history of psychiatric disorders. These disorders include depression, anxiety, and bipolar disorder (data not shown). Eighteen percent of the respondents were smokers, whereas only 2% (often/sometimes) drank alcohol or took illicit drugs. The upper tertile of the PSS score is not significantly associated with the presence of major medical illnesses, personal or family history of psychiatric disorders, smoking, or alcohol/drug intake.

The responses to the 10 items on the PSS appear in [**Table 2**](#T2){ref-type="table"}. During the 30 days preceding the survey, 68.2% of the residents often (namely "fairly" or "very") felt nervous and stressed, 44.7% of them often felt upset because of unexpected events, and 47.5% often felt angered by circumstances that were beyond their control. In addition, 45.8% of the respondents often felt unable to control important things in their life, and 29.9% often felt that difficulties were piling up too high to overcome. In contrast, 23.6% of the residents often felt that things were going their way, 27.5% often felt that they were on top of things, 43.4% often felt confident in their ability to handle their personal problems, and 34.7% had often been able to control irritations in their life. The mean (and standard deviation) of the PSS scores was 22.0±5.1, with an absolute range of 7-38, median of 22, and inter-quartile range of 18-25. The PSS data was normally distributed with kurtosis of -0.209 and skewness of 0.031.

###### 

Responses to the perceived stress scale from medical residents in Saudi Arabia (N=938).
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[**Table 3**](#T3){ref-type="table"} shows the residency and workload characteristics of the study participants. Approximately 52.2% of the residents joined multi-hospital programs, while the remaining 47.8% joined single-hospital programs. The respondents were distributed into 29 specialties, with the most common being internal medicine, pediatrics, family medicine, surgery, radiology, obstetrics and gynecology, and orthopedics. Most of the participants were still in their early years of residency. During the 30 days preceding the survey, 84% were serving on call (with an average of 6 calls per month), and 85% were covering weekends (averaging 2 weekends per month). Approximately 72% was sleeping 2-6 hours per day, and only 22% were feeling refreshed after sleep. Among the residency and workload characteristics, covering more weekends (*p*=0.013), dealing with more inpatients (*p*=0.020) or outpatients per clinic (*p*=0.011), sleeping fewer hours (*p*=0.006), and feeling un-refreshed after sleep (*p*\<0.001) were significantly associated with the upper tertile of the PSS score.

###### 

Residency and workload characteristics of medical residents in Saudi Arabia (N=938).
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[**Table 4**](#T4){ref-type="table"} shows stressors, job satisfaction, and ideations among the study participants. Most (84%) of the residents considered the job environment stressful. The most commonly reported stressors include work-related, academic, family, and financial stressors. Seventy-six percent were satisfied with their relationship with colleagues, whereas 9% were dissatisfied. Thirty-three percent were satisfied with the training program, and 35% were dissatisfied. The main satisfying item was trainers (42%), and the main dissatisfying item was exams (51%). Seventeen percent frequently considered changing specialties, and 18% had frequent thoughts of quitting the medical profession entirely. During the 30 days preceding the survey, 8% had frequent wishes (at least several times) to die, and 4% had frequent thoughts of harming themselves. The upper tertile of the PSS scores was significantly associated with considering the job environment stressful and with certain reported stressors, such as work-related and academic stressors and the presence of homesickness. The upper tertile was also significantly associated with dissatisfaction with their relationship with colleagues, the training program, and their trainers, as well as very frequent thoughts of changing specialty, quitting the medical profession entirely, incidence of wishing to die, or thoughts of harming themselves.

###### 

Stressors, job satisfaction, and ideations experienced by medical residents in Saudi Arabia (N=938).
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Approximately two thirds (67%) of the residents had never heard of burnout phenomena, and only 8% reported receiving education or training in stress management, with no association of either with the upper tertile of the PSS score. Approximately 56% of the residents preferred receiving stress management help in resident wellness centers (data not shown). In univariate analysis, the following factors were found to be significantly associated with perceived stress: age, gender, nationality, number of weekends covered per month, number of inpatients seen in wards, number of patients seen per clinic, sleep duration, feeling refreshed after sleep, considering job environment stressful, facing work-related, academic, and homesickness stressors, satisfaction with relationships with colleagues, satisfaction with training program, satisfying items of training program (trainers and departments/hospitals), dissatisfying items of training program (trainers and exams), thoughts of changing specialty, thoughts of quitting medical profession, thoughts of harming self, and wishes to die; as shown in **Tables [1](#T1){ref-type="table"}, [3](#T3){ref-type="table"}, & [4](#T4){ref-type="table"}**. However, when these factors were entered into multivariate logistic regression analysis ([**Table 5**](#T5){ref-type="table"}), the following factors remained in the model and were found to be independently associated with (highest tertile) of perceived stress: Saudi nationality, facing homesickness stressor, facing work-related stressors, dissatisfaction with relationships with colleagues, and frequent thoughts of quitting medical profession.

###### 

Multivariate logistic regression for factors that potentially can predict higher perceived stress in medical residents in Saudi Arabia (N=938).
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Discussion {#sec1-4}
==========

This study is the first to examine the magnitude of perceived stress among medical residents in Saudi Arabia. We covered residents of various specialties, and an extensive list of potentially associated risk factors. The perceived stress among residents in the current study appeared to be comparable to or slightly higher than the perceived stress reported among residents in other parts of the world. The mean PSS score in the current study was 22, whereas the PSS score was estimated as 21.7 in 106 cardiology residents in Argentina,[@ref14] 19.9 in 159 anesthesia residents in Turkey,[@ref15] and 16.1 in 168 family medicine residents in the United States of America (USA)[@ref16] Unfortunately, there is a lack of stress data among residents in Saudi Arabia, but our findings are also comparable to the perceived stress in dental students (22.8) and medical students (21.0) in Saudi Arabia.[@ref22],[@ref23] Moreover, the perceived stress among the residents in the current study was considerably higher than that of the general population. For example, the normative data from the PSS based on a representative U.S. sample showed a PSS score of 12.0±5.9 in males and 13.7±6.6 in females.[@ref21] Although this normative data is old and may not reflect the current situation in Saudi Arabia, the comparison reaffirms the higher risk of stress among residents compared with the general population.[@ref14],[@ref24] With the exceptions of female gender and Saudi nationality, we did not detect any significant associations between stress and personal characteristics, including socio-demographic characteristics, medical history, and behavioral factors. These observations are similar to previous observations not detecting any association between resident stress and demographic characteristics.[@ref13],[@ref15]-[@ref17],[@ref24] We attribute this difference to the low use of alcohol in our sample compared with Western samples. Residents in the current study who shouldered higher workloads (dealing with more patients and working more weekends) and who suffered from sleep deprivation (sleeping few hours and feeling un-refreshed after sleep) were at higher risk of stress. The current findings replicate those from previous studies that used various stress measurement tools to identify the parameters associated with higher stress in residents, such as prolonged working hours, high patient load, critical patients assigned, night duty, poor sleep duration, and quality, poor work environment, and process failure.[@ref16]-[@ref18],[@ref25] The importance of prolonged working hours in causing fatigue and sleep deprivation and consequently stress led to the legal restriction of residents' weekly working hours in the USA in 2003.[@ref24] This restriction probably had a positive impact on resident well-being.[@ref11],[@ref12]

The stressors associated with stress in the current study covered the 3 groups of stressors described earlier: institutional, professional, and personal stressors.[@ref13] Although we associated our respondents' stress with dissatisfaction with colleagues and frequent thoughts of quitting the medical profession, we are uncertain of whether this dissatisfaction or these thoughts caused the stress or vice versa. Nevertheless, another study has shown that prolonged working hours may be responsible for both stress and decreased job satisfaction among residents.[@ref26] Additionally, we noted an association between stress and harmful ideation. Experiencing stress without conflict resolution may lead to burnout, which may contribute to increasing the risk of suicide.[@ref27] Unfortunately, most of the residents were unaware of such burnout and had never received stress management, which indicates a need for stress management programs during residency.

The current study contributed to knowledge on stress by adding data to the void of information on stress among residents in Saudi Arabia, surveying a relatively large number of residents across several specialties and locations, using a well-validated tool to examine stress, and using a national database for recruitment. Nevertheless, we acknowledge some limitations: the study's cross-sectional design precluded the detection of any causal association, and we cannot avoid the possibility of reporting bias from self-reported data. Additionally, the response rate was 26%, which may negatively impact the generalizability of the current findings. However, our response rate was comparable to similar studies that used email as a recruitment tool.[@ref17],[@ref28]

In conclusion, residents in Saudi Arabia are at a risk of perceived stress that is comparable to or slightly higher than the perceived stress reported by residents in other parts of the world. Their stress seems connected to higher workloads and to sleep deprivation, not to socio-demographic characteristics. We identified institutional, professional, and personal stressors in the questionnaire responses. Unfortunately, most of the participants never received stress management, which points to the need for stress management programs during residency.
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